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LIHER EXPANDER 

This invention relates to a constant force spring device, and 
more particularly, to a device for expanding a metallic liner wherein an 
expanding die is urged against the liner by a constant force spring device. 

Heretofore, a method and apparatus have been developed for 
installing an expanded metallic liner in an oil well or other conduit* 
Typically, a corrugated steel liner is inserted in a conduit which is to be 
lined, the greatest peripheral dimension of the liner being slightly less 
than the inside diameter of the conduit. An expanding tool is passed 
through the liner placed in the conduit, and a first-stage expanding die 
causes a gross plastic deformation of the liner, which is expanded outwardly 
against the inside of the conduit. A second- stage die on the tool then 
provides an additional finer deformation of the liner to provide a smoother, 
more finished surface on the inside of the liner and to assure more complete 
contact between the conduit and the liner. In a typical design of this type 
expanding tool, the frictional drag of the first-stage die supplies the 
expanding force for the second-stage die, which expanding force is a direct 
function of the strength, or wall thickness, of the conduit in which the 
liner is being installed. For example, in lining oil veil casing, heavy 
wall casing may cause a very high frictional force which results in excessive 
pressure being required to push the expander through the liner. The 
application of the great forces required may result in rupture of the casing 
or in breaking the installing tool. In instances where the internal 
diameter of the conduit is somewhat less than that anticipated, the result- 
ing forces can cause the tool to become stuck in the casing, or otherwise 
cause damage to the casing and the tool. In other designs, such as where 
a cantilever spring arrangement is employed in connection with the second- 
stage die, various difficulties are encountered in obtaining a spring 
mechanism having the desired strength in combination with the other spring 
characteristics, and with the tool dragging against the inside wall of the 
conduit after being passed through the liner. 
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Since tools of the type mentioned above often are employed in wells 
deep in the ground, it is highly preferable that a tool be used which under no 
circumstances will become stuck in the well or cause damage to the well. Any 
such trouble occurring in a well can result in considerable loss in time and 
great expense in malting repairs. 

An object of the present invention is a device for applying a con- 
stant force to an expanding die or other similar apparatus so that a pre- 
selected maximum force is exerted against a work piece. Another object is an 
improved expanding tool for installing metallic liners in a conduit, which 
expanding tool can apply no greater than a predetermined force to the liner 
being installed in the conduit. Still another object of the invention is an 
economical and easily fabricated constant force spring device. A further 
object is a rugged, easy-to-operate expanding tool employing such a spring 
device. These and other objects of the invention will become apparent by 
reference to the following description of the invention. 

In accordance with the present invention there is provided a con- 
stant force spring device which comprises a body member, an elongated column 
element adjacent said body member, bearing plate members contacting the two 
ends of said column at least one of said bearing plate members being longi- 
tudinally movable in respect of the other and stop means on said body member 
to limit the deflection of said column element to prevent permanent deforma- 
tion of said column element upon the application of a compressive load 
thereto. In one embodiment of the invention, the foregoing constant force 
spring device is employed in a tool for expanding a metallic liner inside 
a conduit, said constant force spring device being positioned on said tool 
to urge an expanding die member against the liner being installed in the 
conduit by a substantially constant force. 

My invention will be better understood by reference to the follow- 
ing description and the accompanying drawings wherein; 

Figures 1A, IB and 1C, taken together, constitute a partial sec- 
tional view of a preferred embodiment of a liner expanding tool according to 
the present invention; and 
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Figure 2 is a sectional view of the apparatus of Figure 1A taken at 
line 2-2; and 

Figure 3 is a typical plot of applied Load versus Deflection for 
the constant force spring device of the invention. 

Referring to the drawings, Figure 1A is the bottom portion of a 
liner expanding tool for use in installing a metallic liner in a well, while 
Figure IB illustrates the middle section of such a tool and Figure 1C repre- 
sents the upper section of the tool. The expanding tool 11 is attached to 
standard well tubing 12 by coupling 13 and, typically, may be lowered from the 
surfece through a well casing (not shown) to a point in the casing at which it 
is desired to install a metallic liner. Before inserting the tool into the 
well, an elongated vertically corrugated liner Ik fabricated from mild steel, 
or other suitable malleable material, is placed on the tool. The corrugated 
liner is secured in position by contact at its upper end with a cylindrical 
shoulder member 16 and, at its lower end by contact with a first-stage expand- 
ing die 17 in the form of a truncated circular cone which serves as a first.- 
stage expanding die in the manner hereinafter described. The expanding die is 
fixedly attached to a centrally located, elongated cylindrical hollow shaft 18 
which forms a portion of the body of the tool. As shown, the expanding die 17 
20 is held in place between a lower shoulder 19 and collar 21 threaded onto the 
shaft. A plurality of movable arms 22, preferably provided with outwardly 
enlarged portions 23 near the top, are disposed in the form of a cylinder 
around shaft 18. The enlarged portions of the arms 23 upon being moved out- 
wardly contact the liner to perform the final step of expanding the corrugated 
liner into a substantially cylindrical shape. The am members 22 are plvotally 
attached to the shaft so as to be movable outwardly from the shaft by a tapered 
expanding member 24 slidably positioned on the shaft to serve as a second-stage 
expander. The surface of the member 24, as shown, moves upwardly along the 
shaft to engage with the arms and move them outwardly. Advantageously, the 
30 inside surfaces of the arms 22 and the outside surface of expanding member 24 
form mating sections, typically octagonal in shape. The expansion of the arm 
members is controlled by the position of the member 24 which moves upwardly 
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until It contacts shoulder 26 provided on the shaft. As member 2k moves in a 
dovnwordly direction arms 22 fold inwardly toward the shaft. The expanding 
arms 22 are held in place on the shaft by collar 27 and circular groove 28 
provided on the shaft. 

The expanding tool, comprising the first-stage die and the second- 
stage die is drawn through the liner to expand it in place in the casing. The 
first-stage die provides a gross deformation of the Uner so that it is 
expanded outwardly against the wall of the casing. The second-stage die then 
passes through the liner and performs the final expansion to smooth the inner 
surface of the liner and to provide more even contact between the liner and 
the wall of the casing and effect a fluid-tight seal. 

In operation, the liner setting tool is assembled at the surface, as 
described above, and a glass cloth saturated with a resinous material may be 
wrapped around the corrugated tube to form the liner. The assembly is lowered 
into the well at the location at which the liner is to be set. A liquid, such 
as oil, is then pumped under pressure down the well tubing and flows through 
the passageway 29 provided in polished rod 31, through porta 32 and into cylin. 
der 33 connected to the upper end of the shoulder 16. Upon the application of 
fluid pressure to the cylinder, the piston 34 secured to polished rod 31 moves 
20 upwardly in cylinder 33. As shown, rod 36 connects polished rod 31 and shaft 
18 upon which is mounted the first-stage expanding die 1?. When the piston 34 
moves upwardly through the cylinder 33 the expanding die IT and the second- 
stage die 22 are drawn upwardly into the corrugated Uner Ik and "iron out" 
the corrugations in the Uner, so that the expanded liner may contact the 
inside wall of the casing in which it ia being installed. Positioned on the 
shaft below the expanding member 24ie a constant force spring member 37 which 
is employed to urge the expanding member against the expanding arms 22 with a 
substantially constant force. The force exerted against the arm members being 
substantially constant, the force tranamitted through the arm members to the 
liner and to the casing will be substantially constant so that either sticking 
of the tool in the casing or rupture of the casing ia precluded. Of course, 
the force provided by the spring member la preselected so that the frictional 



30 



- U - 



736288 



forces between the tool and the liner and the pressure exerted against the cas- 
ing ore maintained at predetermined safe levels. The constant force spring 
member assures that the contact pressure between the liner forming portion 23 

f 

of the arms 22 is great enough to provide the desired deformation of the cas- 
ing, while preventing damage to the casing or to the tool. 

The constant force spring member 37 is slidably mounted on the shaft 
18 and held between the expanding element 2k and a cylindrical lower 6houlder 
member 38 forming a portion of a differential sorew element 39 which transmits 
the loading on spring member 37 to shaft member 18. The differential screw 

10 element comprises shaft member 18 on the outside of which are cut male threads 
l8a, the lower shoulder member 38 provided with female threads 38a and thimble 
member kl provided with threads k la and k lb on the outside and the inside, 
respectively, to engage with threads on the shaft and the shoulder. The two 
sets of threads are coarse, such as square, modified square, or Acme threads, 
to withstand very high loads and differ in pitch so that shoulder 58 is moved 
upwardly on the shaft 18 when the shaft is revolved relative to thimble kl. 
The shoulder 38 is secured to the shaft 18 by splines if 5 so that it can slide 
longitudinally, but it is not free to rotate on the shaft. Fixedly attached 
to the lower end of the thimble is a friction member, such as bow springs k2, 

20 a hydraulically actuated friction pad, or other such device for frictionally 
engaging with the inside vail of the conduit to secure the thimble against 
rotation with respect to the shaft. Preferably, the direction of the shoulder 
member threads 38a is the same as that of the shaft threads l8a, e.g. right- 
hand threads, and the pitch, or lead, of threads l8a is slightly greater than 
that of threads 38a, with' the pitch ratio being close to unity. In this 
manner, clock -vise revolution of the shaft relative to the thimble causes 
shoulder member 38 to advance upward slightly and a compression load is exerted 
upwardly on spring element 37 to cause buckling. For example, one satisfactory 
differential screw was made up using five and one-half threads/inch square 

30 threads on a shaft approximately 1.7-inch outside diameter and five and three- 
quarters threads/ inch square threads on a shoulder approximately 2. 5- inches 
inside diameter. 
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Constant force spring element 37 comprises column element 43, advan- 
tageously consisting of a plurality of elongated columns disposed around shaft 
18. Upper bearing plate member 44 is in contact vith the upper ends of the 
columns and is slidably positioned on shaft l8 to transmit the force of the 
spring longitudinally against the bottom end of expander member 24. Lower 
bearing plate member 46 contacts the lover ends of the columns and is moved 
upwardly along the shaft by longitudinal movement of lover shoulder 38 as a 
result of revolving differential screw element 39- Grooves 47 are provided 
in each of the bearing plates, to form an upper race and a lower race, into 
10 which the ends of the columns are inserted. These grooves may^be shaped to 
conform with the snape of the column ends if desired. A cover 48 may be 
employed to exclude foreign matter from the spring mechanism and to protect 
the spring. 

A means for limiting the deflection of the columns is required. 
Although the column element functions in a buckled condition, application of 
excessive compressive load thereto would cause total failure or rupture of the 
columns. Therefore, a pair of stops 49 and 49a are provided for this purpose. 
As shown, the stops are rigidly connected to the bearing plates, and, in 
effect comprise upper and lower limiting sleeves positioned on the shaft to 

20 slide longitudinally thereon. The ends of the stops may mo*e toward, or away 
from, each other as the load on the spring member varies. Lover sleeve 49a 
is prevented from moving down by lower shoulder 38 connected to the shaft 18. 
However, the spacing between the ends is such as to limit the longitudinal 
travel of the bearing plate members as they move together to prevent permanent 
deformation of the column element 43. Various alternative means for prevent- 
ing damage to the column element may also be employed. For example, pins or 
rings mounted on the shaft may serve as stops, or the cover 48 provided with 
suitable connections may be employed for this purpose to limit longitudinal 
and/ or lateral deflection of columns. 

30 The columns of the column element 43 may be arranged around the 

shaft 18, which as shown here forms a portion of the body of the spring 
device, vith ends of the columns fitted in the races 47* The columns may be 
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fitted closely together as shown, or may be spaced around the race, with sepa- 
rators used between them to maintain the desired spacing. The number of 
columns employed will depend upon column characteristics and the materials of 
construction. For example, the slenderness ratio of the column may be varied 
widely, and the column ends may be round, flat, fixed or hinged. The preferrei 
construction is a thin, slender column with rounded ends, free to move within 
the races shaped to the curvatu: e of the column ends. Materials which may be 
satisfactorily employed for the columns are carbon and low alloy steels, 
chromium and nickel- chromium stainless steels, various copper base alloys, such 
10 as phosphor bronze, beryllium copper, the high nickel alloys and other similar 
materials providing satisfactory mechanical properties. Typically, the indi- 
vidual columns are of long rectangular cross-section, with the width being 
greater than the thickness, and arranged so that the wider face of the columns 
is normal to the diameter of the shaft. Thus, with sufficient compression 
loading, the columns buckle, and bend about the axis having the least moment 
of inertia, e.g., outwardly away from the shaft 18. 

For example, a group of columns 0.167- inch thick by 0.438-inch wide 
by 10.626-inches long, with the ends rounded, were fabricated from A. I.S.I 
Wo steel, quenched and drawn at 575°?. Each column was found to require a 
20 critical compression loading of 450 pounds in order to buckle the column. 

After buckling, the columns were found to have a very flat spring characteris- 
tic, as shown in Figure 3, wherein P c is the critical buckling load and point 
C represents the load and deflection at which the stress in the extreme fibers 
of the column exceed the yield point of the material. Theoretically, the snap* 
of this spring characteristic curve is described by curve OA' ABC. Actually, 
this curve ia described by OABC due to friction in the system. Points A end B 
represent typical working limits, which, of course, may be varied according to 
the application for which the spring is designed. For example, where a large 
number of flexing cycles are not anticipated, a working stress just below the 
30 yield point may be used, while with, a great number of flexures, the working 

stress may be held to less than the endurance limit of the material of construc- 
tion. In the above-mentioned tests, the lateral deflection waa limited to 
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approximately one Inch, at which the longitudinal deflection was approximately: 
0.225 inches. From zero deflection to the maximum deflection, the l»50-pound 
loading wee found to be subatantially conatant. 

In another test a spring device vss built, as shown, employing 20 
columns, each having a critical buckling load of 1250 pounds. The lateral 
deflection wss limited between 0 and about 1.00 inches by appropriately posi- 
tioning the stops. Upon compression^ loading, the spring element buckled at 
substantially 25,000 pounds and from a longitudinal deflection of 0.04 inches 
(buckling) to about 0.15 inches the load remained substantially at 25,000 
10 pounds. 

Of course, in designing a spring element as above it is advantageous 
to obtain the greatest possible value of longitudinal deflection for specified 
values of lateral deflection and critical buckling load, while maintaining 
the stress level in the columns at a safe level. The preferred columns, there- 
fore, are laminated, as shown in Figures IB and 2, with multiple flat members 
making up each column. 

In the operation of the above expanding tool for setting a liner 
in well casing, the made-up tool is lowered into the well as mentioned above, 
with the arms 22 in the retracted position. When the tool is at the desired 
20 level, the well tubing is revolved. The friction member U2 engages with the 
wall of the casing and prevents thimble kl from revolving. With several 
revolutions of the tubing, lower shoulder 38 Is moved upwardly by differential 
screw 39 to buckle spring element 37 which has a predetermined critical 
buckling load. This load is transmitted upwardly against the lower end of 
expander 2k, and its tapered surface is engaged with the tapered surface on 
the inside of the arms 22 to urge the aims outwardly with a substantially 
constant force proportional to the critical buckling load of the spring 
element. Subsequently, the expanding tool is passed through the liner to 
expand it in the casing in the manner described hereinbefore. 
30 The foregoing description of a preferred embodiment of my invention 

has been given for the purpose of exemplification. It will be understood that 
various modifications in the detail, of construction win become apparent to 
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the artisan from the description, and, as such, these fall within the spirit 
and scope of my invention. 
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I CLAIM: 

1 1. A device for expanding a metallic liner inside a conduit which 

2 device comprises a shaft element, an expanding die member attached to said 

3 shaft element, said die member comprising a movable liner-forming member 
k positioned on said shaft and being radiaUy movable in respect thereof to 

5 contact said liner, an expander member slidably positioned on said shaft 

6 between said shaft and said die member to move said liner -forming member 

7 from said shaft, and a constant force spring member positioned on said shaft 

8 to contact said expander member and to maintain said expander member against 

9 said liner-forming member, whereby said liner-forming member is urged against 
10 said liner by a substantially constant force. 

1 2. In a device for installing an expanded met alli c liner in a 

2 conduit wherein an expanding die is moved through a liner positioned in said 

3 conduit to expand said liner: a cylindrical shaft element, an expanding die 
k member attached to said shaft, said die member comprising a plurality of arm 

5 members disposed around said shaft and being pi vo table outwardly therefrom to ' 

6 contact said liner, a cone member slidably positioned on said shaft between 

7 said shaft and said arm members to urge said arm members outwardly from said 

8 shaft, and a constant force spring member positioned on said shaft to contact 

9 said cone member and to maintain said cone member in contact with said arm 

10 members, whereby said arm members are urged outwardly by a substantially 

11 constant force. 

1 3- The device of Claim 2 wherein said constant force spring memb er 

2 comprises a plurality of columns disposed around said shaft, a first bearing 

3 plate member and a second bearing plate member, each of said bearing plate 

h members contacting opposite ends of said columns, at least one of said bearing 

5 plate members being movably positioned on said shaft and being in contact 

6 with said cone member, stop means connected to said shaft to limit the axial 

7 travel of said movable bearing plate member along said shaft, and compression 

8 means for maintaining a lateral deflection in said columns. 
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k ' ^ devlce of Ciai * 3 vherein said compression means comprises 
a differential screw connecting said spring member and said shaft. 

5. The device of Claim 3 vherein said stop means comprises a 
sleeve-like element connected to said movable bearing plate member and 

3 slidably positioned on said shaft and a member connected to said shaft to 
Halt the travel of said sleeve-like element. 

6. The device of Claim 3 wherein said columns have a rectan gular 

2 cross-section, the width being greater than the thickness, and having the 

3 wider face normal to the diameter of said shaft. 
7* A device for installing an expanded metallic liner in a conduit 

which comprises a cylindrical shaft element; an expanding die member mounted 
on said shaft, said die member comprising a plurality of arm members disposed 
circumferentially around the outside of said shaft and being pivotable out- 
5 wardly therefrom to contact the liner; a conical expanding member slidably 
positioned on said shaft between said shaft and said arm members to urge said 
arm members outwardly from said shaft; a plurality of slender columns, each 

8 having a long rectangular cross-section and disposed circumferentially about 

9 said shaft; an upper bearing plate member and a lower bearing plate member, 
each slidably positioned on said shaft and contacting opposite ends of said 

U columns; limiting sleeves attached to each of said bearing plate members 
la and slidably positioned on said shaft; a shoulder member on said shaft; a 
differential screw element connecting said shoulder and said shaft to apply 
a buckling load to said columns; said- shoulder being engageable with the 
limiting sleeve connected to said lover bearing plate member, whereby the 
axial travel of said bearing plate members is limited; said column members 
transmitting their buckling load to said aim members to urge said arm members 
outwardly with a substantially constant force. 
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t oftf mm • i*rjr 1d#t Cvtottoftftl ruro» nadfc zmnOto i* rf— rt>» 

^ todm jft«dxot to toft oso«nfe> 1ktcm0\ tto ltow. 

*»tto**cm or oto f»o% fc«Ki^-r««ut l» ot tto 

■r im too« ami IftjrtoUlft* toeJU Zft tofttomo— to*4« *• totonnl 
tunbtot •* fta wmm* U ■wniH U*» too* tto* oiiftiofttoi, too aotoiU 
, mb »»• Ito tool to tmmom fttook to to* fl^Juft or ottoXUtt 
> to to» ftMtos «»* tool* i» ottox 4 

AOS aiwoflM^ ""plto** *» acoMetlai Mil* tto moc 
ftUtoft 4to, torfoto aifflnltlM «m wDcxMatmnA In cMftiniAi • Jferl&s 
MMwlm tovlDC i>» teftltodL fttoftftfto 1ft WfcimUw, vito tto < 
50 ftto*toto<tlttoi, «nft Mitft tto toftl ft»OTto« to»l«t too Wto mil ft! tt* 



109 







MM 


m 



httpy/pat.ypatimagcpdf^e^s&pattt^^ 9/18/00 



007362£8dis.afpP*ge2 



Pagelofl 



Ham toaU of the t«* a*atl«atd ftkno of tab am t^OoyW iu 

arMitmeu Till *#©c*» »t»c* 1a U» voU »r umm fe«a* W lav wtkl. 

t la a mU m »mU. la ttartlamUa Uj«litt»«i 



. ■ajtot <rf ta* p i m t lavafttlfla la * to*U* r«# tffijW » «■»- 



tWi Am t* ■» 



pmlaa M tatt ft W~ 

«. w«k fO^O». teoMMT «*J««t U M 



Alag toal AT SMtOltoc «WUU Ham la « MP*dS 1*** 
■ a ftm to Uw Mf 

Wtt«r Pftjatt af tk» lMWMi « ■» 

1« NMotUA mm tact fan* ffrtH * fWUa* 



I iiriitig tool -#W1M Mill • «ffrl»« 
4rrlM, Hum «rt attar aajavto «f «• Unrtatlwi «1U VffM* V 



lafanaca W tfw fWUJMlxic 4*«rf*tto» *a 

& unMn vita tat pwMBfc tavtatua than i» m*Ual a 

***** 

nM Mia cafea* * immx mm at aaia wriag 
g> • «aua«Uy asia^U la ratjaot of Urn <rt*a* •»* rtcpaiaai ( 
to Halt la* 4aCU*tlaa at mU «**a ■lia rt to fti^teM 
Men »C • ota iliaim ■■*» taa a«liaxttoft 0* » 
laanrta. & caw wmWUmm at Wm lataatloa. taa ftora* 
aartaa ftrttoa to ■aalayt *■ a tol «■ aa jaattaj tauMte Maar laatto 
a icnUlt, aUI aawtoa* 9mrm aadaa; tot* J»iUaaw aa ft*** toaJ 



lu «p M wjaallM III r» " tta liaar tola* iartallat l> tto 

aoatelt ay a watta»ttaUy ©o*»U*t fora>, 

Mj n iaat n a mi Tir WM to* * Cmat* ^ ftfllo*. 

fc* datcrlytton aat tt> waj aj w ylag 4 
50 HpfNft IB «a* tt, 

tloaal «aw «rf a at af tota * aatoat 
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7i«nr« 2 ti • witlwui »W« ft* ttoo ftpptntw of 1* *•*•» 

Fl*a» 3 1» » typical »lot or aopttM Loa4 wou* fc»fiaetlon for 



SafWrlix V> Ibo AfwrloM, VSpuv U U tl» botbm porble* or » 
iim* m ymumt tool (b-Mia larulllag * -»WLUb uxxx lm • veil. 
rtg»*» U ll2ortrato» tfvt «IMLU MrUcm of Mk «■ tool oo* Figaro 10 rci*o* 
mm tM ojfor ••■to or too tool. fcnHH«t«ttUiiiMiW«« 

I • Mil oftftiog C** «bo*iO V» * faOmt 1b Us pwUI •* ■tAob It 



^ n alMpM wrtt«U7 •arrajoto* \laa 1* fiferlwtri tn> «UA otaal, 
o* otbar nlML* IliAli KtarUl, 1a aio**l m tba tool. anrruattaa 
Um if M***** la joadUm 07 tMUA tt its aofl »ttb • ejllodrlool 

DMjfa, «*Wr lfi ooi* at it. looor at or oo*ta«t *ltb »flr*t-»UM «*r***- 
tt^ «U lj to too fn of * tfWfMi droulo oo«o »»t»b momb 00 o fUCV 
•tip* ooj— dint tlo lo 1trr n V »■-.«.■■»•— J -— y4W * «*P*nllM *1» t* 

fixodl7 ttUcfa* to • OOBMJ7 l**«W«r •*■#»*•* fTlSUncml hallo* ibrft l5 
aktoh fan* * fortioa of too tote or cte tool, to too oxpaMlof «• *7 

*> tr poll la ftoot ftowo 1— o^wnr 19 ■* oollT n tawtod onto u» 
OMtt. .A flsroliVj or ao««>la h*j t>, traforoaly orovloM. *Lt> ootanrUr 
amioTfofe jortioM 0 mot too top; «*o « Urp oo oa la tta lorn ©r • oriioior 
«r«a*i «koft 10- TW m1o>m1 portion if 1M mi H W b*loi mnmd ooV 
voHly tojrtoot too Ufc—r to Mo*0ao too fitool oto» of oqajattog tha a uii aaMol . 
Uur lata » orikotaotiolDr oyUoarlotl ■bora. T»- **• ooaWro S oro ataotaUj 
**tooaat to too oooft 00 00 to to oowblo M*a»r*ir xno tho obort 09 
ty^H^ _. f f * Ulaably poo& tiO Ooi OA tot oboft to ootm mom 
oyftjoiM Xbo «orfooo of tba mi to r »V> 00 •bora, worn* ojwotalY ^ too 
«bATi to mmi YriLtH «m omo ad M tM omrll?. MLtMtoMOuoly, ttao 

enoMlaa MOOT 8t 



4 



30 IaoIAo uartimm of tbo OSOA fi2 00A t 

faro oittM MottOM, t*%*oUlr ootojpool 1* obipo. fbo osyooolM of too om 
r ,^ Tr u ooolrollol >r lot rooltlooi of to* aMotr » cmX«h atm «p«rUjr 
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-rtll it eootoota * prorfcWl cc V* rtaft. *a aomOtt * wm- W * 

ioom^ UrwriloR aro* » faU laaaxftly tewo*a am anoft. ft* cwiW 
imtlinbiUli ylfc* aa too iteft by «Uti »T eiremUr snow aO 
VjroruUd cm tte ab»Xt. 

ft» txynllii toxtf, ooaortalas *oo n.««V«t*0» «!• ooi tfco wcoaa- 
•too* At* 1* tmi tot UMr to wry** U la oloia l* Vm out**. Tfi* 

rtnt-atioa oio yro-li- a <r«i» iafctaooion of 40- llaar ao toot it la 

j - ' cktrtir i#4Mt lot tall of tfat Am aaooei-aa*a» *l* toaa 

r ttroogo t*» Hoar aal j*itu*m tfct «a*l p i — to mot* **• loaar 

«h» -wll or 100 mjoo« «x ifftrt a n»io-uo*t ml. 

la otaratim, tor lloar ootttno, tool It aaw 

d » glow olcU Mtaxotol with * nrtwa aatorlal amy *• 



Ufta to tern too lloar. 1M- aataably U lenzn* 
imto ti» mil as taa lataUoa at afcfc* P» Uaar !• to a» Mt. A Uq*A, neb 
m oil. fa too* poaool ooior prawaio «o» taa **ll tahUf aal flovt t**»* 
too MaaaaMBj 4? omioat 1* oolsibad rd 91, throw** aorte # «ad lot* ajuo- 
4*r >5 waaaatrf to too aopar «aJ of ti* ifcoaUcr 1*. t*<» toa Bndlartioa or 
flslt frtmna to toa gjUmUt, too plttoa > tow** e* poilttat ro* 91 toaat 
ft> aavortly la ajliador 59* *» Ooam t Mi 36 oanoaeto aolliool mt 5].aaft looft 
18 Bpgn «M*b lo —aai taa zuat-atap aaaaaOln, iio H. »o «a» H«» * 
avaaa ajaoWly tbreafO too tjll&ior 99 1te ajtaaattaa; dlo 17 .aaA taa Moood- 
Isip too aorrooatot lioar it mi "Iron oat* 
i taa liaar, ao toot too aootaot Hoax at? oovaafrt ate 
t^y, ,411 of taa oaalaf la aaiak tt ta wlag laawliai. Mtioaat oa xtm 
•aaft aalotf taa aajao&Stf aaoW *Ut ooovtaoV taxoa aorta* aaaftar 77 «aiah 
l» mmplxxj^k to aram toa •xx>*pal*c **mbaa fKiiiM% tio «o#aollac «io* 22 *lfck » 
MbttootlaUr tpaouot foro*. no rexe. axarUd aoaiart lha txa owtoir* tola* 
vntMtaatlaUy aaoataot. too foroo tfoaomlttM tbrotoj> t»a an aaabaro to 
90 liatr oaa to 1oa aaatiaj fill aa avbataotMUy ■ooat-A to tt« oltsar tUaMoo 
at loo tool ft* too oaalag ar raoOxro of too eaala* i« jraolatot. W oaorot,/ 
loo rtroa areola* ay toa oorUs i 
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, brtHNB too tool tto Hmt aaft th» *r*mi+ mrM ft#tott tto «*- 
la« ■ototolaoo' *V prMjrundtnd ftftfe >v*3«. la» «wi*t fo/u «pxlni 

Mk«r UKTt* 1M tto MfftMt fMNN OttoO— V* UW f Offline to*"<* fl> 

tf1k>lo»n]i owl oaou* to jrtrtAt to* totlx* toToimtloa of to* om- 
vMU ?™~-ti»c *• **• MAlac arloW* tool. 

9» «o»tMt for*. orri^MiiMr 5T !• ftli*W towtot o» 
10 oot art* ^Wm tto mximm** tut*** Anti cy U — r lnol Lmmr <*nmU*z 
ooator J9 fond* » F-rtl- * *Jtfw»«al »cw otoaomt 59 toito Wtoototo 

10 limit oooarfM fttoft ooator lAniM ootiUs of "root* 
16*. too W otoaHor mow 3d jrorlaot itoalo tkraato 5* tod ttatoto 
, -f- T fc& |m Uo1 rtto tortod. ^o4^p»im oatotto mi. to* iftftUo, 

• pom *«ft tkmii on to* too* ooft too HoaUor. B» Wo 



to vltootoa* wry fcl* iaooo «* «f>o* 1» Hie* » tha oaouton- 59 U 1 
partly 9m Um oteft l» «t»o too fte/l 1* Jowdtot nliUw to tfciaWa 
9oi .oMlAr 36 U ooowto to tto iMI lA V «fU-» *5 w ito* It em 
i-|iM<..n Ti it 1* oot rroo to rototo o» tor ttef t. TlwAijr attotoot 
to tbo low or U» totooto U a rrletito ooAtr, oato oo to* fcjxtoii kt, 
« o totnslioaUx Mtuoud frtotlo* poo, or otter ooto fw f*uoo*»liy 

M^4«0g.«lth too imUm mil of too ftoodalt to oc««ra too tolas 
totoUOB *lt» limit 1* tko dmft. MmUy, tto ftlrootlam of to* 1 
aotoor Iteioti 36ml. tto«-oM«tettoftto -toft ttooodi lift, ft.*, ri***- 
tooA toraoto, oi4 too ***K m loot, of *d W »utotly portor «— 

toot of otooala >Bo, *1» too Oltto toUo WlM «♦ ■» t 7- * **** ' 
rv^utlom of to* ttoft nlsUn to tbo toteole om»oo 
. 39 to ouoooo *pmr€ OJ^tiy oto • otojMutoo Hsoa l« ««t»l 
r <m oprtoc oioooot TR to on* totfUto* fto ««m»U, o»» mHmrmMwj 
iiffomitiol o«o «. ootio opiutoc flio too ooo-tolf U*»od./tocb Mtw 
3d ttooofli 00 ft A»ft ootfralomtoly i.7-l«* oatoloo Alototor oto tl«o oat 

, tbroolo/lMk «rMT* torooto oa a ■aomVUr aip roa do a toiy fl.J-iooto* 
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0*»tmx fore* iff** >1 «^rl«* oWm** 43, 

U««ay MnrrlrriiAg At « flamllta 0* «l0Bfptod «i—»n OluyAM* am* 
15. i^rpn- WuSm rtoto M*rtcr 4* to Ui eootmot wlto to. «|*tr «4* erf 
Mil— ■ m* to taitoM* paoAttotot o*» to UwMiW to. fore* of tta 

lap fl toftltaUy i#iMt tto totto. «o* or npMrtoi •»•*■» r A. Imvt 
to*ru< ptato ipW 4* ontocto Hi* to~* *ato «r tto •oi— » oto !■ wm* 
W*]* tOamt to- ***** to IwdMltai mwm* towr .**iiU*r » *- • 

I n£ * ]Mir AM, Sate 



Mta 1ta rTrr" t»» t» <M3MA< k w»tr 46 mot to 

for* to* »*Ur fr**> to» »#<*M »»etonito to jroUrt 



i nr iMUic tft* A*n*oUoa of u* nnl— ■ U r*ui*Ml. 
>1HHB V AiifMcM 1* * toallnd w-UtWt, »plto*U« «f 
i Mil ttarrto kdwU mkn totol fsiw* or nptero of 
toIt^t *tortf«r., * f** «f rtop« *0 -A 4e. «x» jm^*** tor toto IHUIOM. 
A* Aw, U» stefo ■» rtiUU *» u» tovrtoic »*too, «*, la 

r M law iamn iittvu ikwIUq^a os tht otaft to 
, icfttadlaoUy fMYtc*. Sn of to* rtop* sty *dr*o towitf, or t«V 
frw, «tter utaiMiiatti -yriM "-tor i«or ilMVf 4to 

1. frmtMl fr*» iom >r totof » -m»*«U4 to too -toft Id. 

, u. «to 1* ~* •* to Halt «b* loBcstudlMl 
tar* •» too***** ta g **** to fww 
<^«U« of to* Ml— *l**»b«. ^to«»ta^ f 

laf ttMfO to toe oo9*m> Hi rt s»y to •■play**. *«" *J»*pto, *to» or 
Tlo0 #0**to& <■ to* tto*t *-f <s tos aowr 48 jrortto* «6tb 

raltolO* oowManoc* a*7 * MMiqr*l fur t*l« »«roc*e to U*lt longttoAlMl 
•sd/ar l*tof*l OOftoetlM Of oaln». 

n. go1» «f «* eolMK cl*M«t 43 mqt to trrmtoi mtomA «• 



Chtft ]A» «d«H o* otoMi tar* ftaot * forUo* *r to. tody of 4ta »rUf 
teriMj flttatorfOi «te fl%to4 to to» »Of- 4J. toiitato 
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neua doooljr tae»Mir oo 
jotearo uooa boWwn Umm to 



tho iim *-f*l to tho 
•otlofootorll* *mH*J* ft 



the ooutn* «r*rlng- Wo r«h** Of 
• c*lmm «fc»roolosl»tieo ui tho -»uti*±» of 
liolimn rrtlo or U* coIxojo 007 w mxioa 
ho roorf, rbr*, MkpI «■ Ttm ftTtarU 

flmm vlth immM nu, froo to «o~ withlo 



K> m H— fhfli tam, fcv7l2lv Mppr, 1M hl«* aftohol olloju <** 

ootoriolo ytofiata* oottofoctocy t*»orttoo. T>H**Uj, 1h> LwH- 

or Ion* 7TtW«Hiur craoo — rtlo*, «±u» u* cUtfc Vrioi 



U mwl to U» iiiomIii of 1** ohaft- t» ; »ltb o*rti^*>t « 
torttot, tho odlfttf* taUi, *ad U«o ohaot tho ootu* tho low* ***** 
of iMxtU, «*wt3*iy oiyfw^ 

for o»o»ls. * grov of oal«»o« D.lUMooh thlt* 1» O.W-iath Kite 
V X0.©2o-l»eto» loot, vllA UM *»&» 79W*«A, w« fhbziootrt f WO 1.1.8,1 
Biail. qaonoboft in! <iui o£ 779*?- Iwub aalnoi ato fw* to n^ln o 
ft) crlttool f^ttHio loo** or V$0 pooofto i« oc**r to tooklo 1k* «olwa. 
. Mttr ^Mkiuci tho ool— a «m f%vDt to * «r «s rlJI * cfcwtort— 
«o, ^hll»fiJ,«^«^iiWia*ttBi|tali*io» 
0 tho lo*Aaa* oofloctlo* *i vtot«h Mm akr*** U too ukno Tiber. 

Of tho «a»a«*aMth»7U» tho-oWrtei, fetoivtloilly. tho ahoy* 

or tkU «prlo« «ftoroot*rlrfclc «unr» la d—*n*a *t ourro tt'UO. hatoou* 
CHO nm liMormi * M» ««• to ftrlotioo io Uo ayota.. ***** A ni • 
togroMftt ty*ool MrtOBt U«tto, <U«*>, of oar*., ****** w««f*Uf to 

the eafliaotloo f6* WU* tho iprlTK to doolpioft. For on^lo, *tmx 0 Ur» 
oortor Of fl«lM ** trtlOtKaUd. o oottdOf fttMN >vt WlCTT 

50 ylolt polAt «M »>• **** » t^* 4 - ■~ >,ir ^ f ^ atm ' ^ «» ttn « 

tte OBtow»o u»it of tho ootoriu ot toortrot 
t toot« t tho lot«t«y donostioo wo luitoi to 
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r <mb •* *toab Ibo lonBtwatml dafto^M mo mcwlMVl/ 
o.ttj iocmo, F*o« mm *»rl*«ttoo *> M- osslsso s*n»c*iM. »• *SO-poms 
I4*&inc iu few* to H aiteUntUU^ ocoitost. 

MM wttir Mat » oprta* 4«i«- «* teUV •* -^-(Xtaf » 

oolr-Hr. ««A tavlie 4 Wltloftl ombUjm WW 7°**- Utsiol 

Mom 0 ni «bo«i 3.00 xnckao * -«wmw*»WU pool- 
mm*«m1m*1 to Ml Of. *f r ^>€ «mms* taoklos si 



oSMtostullr 15,000 poosto nl Xrn» ft ******* ft****- of 0.0* lootoo 



Or oomm, liMflH • *»t»6 olOftO* O. OOOM It t« -MslftMOM 
to <*i«U cfootovt fo«*4U* islno of 1m«<.m*I*o1 ooCsotU* iBOCiflos 
miBM .f Ipft^fti tftflootlM ft** orlCLeoX Mat*! Mftt, MlMSsirtoUlSf 
*M itnw loool U «M ooIbom * ft ssTo loiol- pxotswos ool» 

, oo Man !■ Fls*roo 1J sol 2, «H> Mlttou AM ■ 



KM or tlx bbom> wfAm tool for wUMtg a li» 

» »0Ol L» lOMTfti l*s» too Mil «* — *tlc— 1 kbOVBj 

rt» too umi O !■ «• rot«ft*M4 p-ltioo. mmo fko tool U o* to. IhM 
» 1ml, to. -oil tUUftf It .*ftl«d. ■» Wi*Ui «»W It aw" idth 1te 
Aftcui'ftot no wot. 41 ffvso rawlvlftC' *t** otmmI 

m^oi of too tooU* ~wr — «W 38 is Ml si** ilf*-o*tt*l 
Mm 99 to MUi rmnms mlmmmk JJ sol* oso • jkosoIo m ta mt otlltsftl 
iBBfcMoa feftft. fldo loos *« tisssotOoot nvioniljr ■so , « 1 ' ***** *■* °* * 

OSMBSOT ti, OSS 1*0 tSfOMft OWfBN 14 < 



vltoift* 



► f*eo pM*ar\iM*l to the critics! ***H*o l—« •* »• 

J* StpOBSlSf tool U mhos ttew* «m Ufttr to 
wood It U too CftSUft Is th. soonor Ao»eriMS h»*fttM»f»r». 
X tW fovosalss oossfflyttas of s pfofonroi osbotfssss 4 

mo mm ftloos ror too psrpoM of oxospll*lei*L0». Xt sill so 
i tM sototlo ©* «ooot»sotloo wtti ^osoi 
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* ••■»* 



20 



*. 



SSI 



\WI?M 



httpy/patcnlsl ic.gc.ca/fcgi-bin/any2html 



9/18/00 



00736288dn*afpPagel 



Page 1 of 1 




httpy/pat.ypat^ 9/18/00 



00736288drw.afpPagc2 



Page 1 of 1 




http://patents 1 ic.gc.ca/fcgi-bin/any2html 



9/18/00 



